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Aging Prediction of Automobile Interior Materials Plastics using
CIE L=a*b* Color Difference Factor and Gloss
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Abstract

In this paper, we performed the test for aging prediction of automobile interior materials such as plastic. To
predict of aging of automobile interior materials, plastics, we adopted RENAULT D47 1431/--N light-resistance test
method and mesaured CIE L*a*b* for color and light reflection factor for gloss using the method. First, after
accomplishing light-resistance test during 900 hours, two kinds(second and third order equation) of trend lines were
drawn for CIE L*a*b* values and gloss value and then we obtained the aging prediction data over long-term
(2,400h, 7,200h and 12,000h)using the 900hour data and can predicted the change rate of color and gloss over time
through the data. The predicted data will be a reliable information to used car consumers

Keywords
ageing prediction of automobile interior material, CIE L*a*b* color difference factor, gloss, light-resistance

* FFgs gt AFHITER - Received: Jan. 06, 2024, Revised: Jul. 15, 2024, Accepted: Jul. 18, 2024
- ORCID: https://orcid.org/0009-0006-8024-5690 + Corresponding Author: Boo-Hyung Lee
o FFUn AZEY T wp(mAA A} Dept. of Software Engineering, College of Engineering ,Kongju National
- ORCID: https://orcid.org/0000-0002-3345-9972 University, Budae-dong, Cheonan-si, Chungcheongnam-do, 330-717, Korea

Tel.: +82-41-550-0232, Email: BHL1998@kongju.ac.kr


https://crossmark.crossref.org/dialog/?doi=10.14801/jkiit.2024.22.7.161&domain=https://ki-it.com/&uri_scheme=http:&cm_version=v1.5

162 CIE L*a"b* A$7F 44 543 39S o188 457 &

At Faak ARRIER Fuau)rt
gA3t =1 glon, Faake tig A HrIt
ST7EE AlFolt,

U F33F Adfdes 1990t 297k A3}
o] AN E oIl oL, IMFOIF 2000 HEE
szt Addgrt AAE AR 2011d R He
Faak ARAF7E ARk 28 o] A 9l
™, 2021 gl FaAF A e 3879 22102
A3 A 1447 786tH9F HlwSHE 2,64 o)/
Zpol7h gk Faak 11U He 1,0005Hd o)k
78, 2021 Sk AAFEE o 38729
gt ojokgo] AsAt ATt snitt ~7}o}
3 Qe Rkl W FaAk AlRelA FeE,
S4H BF 5Y olfrE AnAEY It ﬁlﬁ
A BB Utk B AHIAMEC] Faak #A
AR S 7 BT s BFEtal FaAE T
St YA F e, BEHI 7lAAH o 4H)
Ao Tzt ) A B

Ak AL X]-’Fi} 041?—,
< e kA A
AHIAEO] A, OI%
of gtk 3 22l SUES Fot FaAkY 2t
E7IAE Bk, sue ulA 1Ak F4, 3
7y 74 AR BEge] AT, AHAESY &
a2k Aol ek Al
i} ofj w3 ol f‘& v 77 9

fL %2 ofN

ko ox 2 ok ng =
r2 o I £ orx o o o e R
o 2o ¥ N
X o i ym A of
o o o & o
K ° hiipd e =
1 2
2 = P& > Ho
:;'i rdo (o rlr r io;;
[110 E% o [‘_?l" =2 l‘li‘
RN N
-+ o = o TN
< Jy
o :j?‘z
= =
N °
3 e
NS m{o =
H o e o
[40

35 &3+ (Structural factor) , normalusage
marksE HASFete FAO FEES FIAE T 3

© 330l 7ol O 97E QAU

L)
3

]l o

]

=
>
fr
>
offt
B’
o
a

%— %1

oL,

lo

)
oX o

o

ot
AN =

QL

=

:‘.’:

BN

>

}o

rl

41

L

> |
2 oo rlo AN o K r&—hmloé&

25 H83 %7}%16” @A]o}fﬂ l:i

gEetaA AW FHE 458 £ JE 7}

BAEEHE el ol 7};<l 2Ed
S

= e o I oL (m

o

d |".l]:]
'r;“_tl
]
=2
>
rr
>
OPH
ﬁ)l_n‘
r:lo
gk
Ho

ey
L3
o ;‘é
oy
% 1
fo ot 1>

% 7k2AE B4 5 (Fluoroelastomer) 2]
of @l Aretict. ol9) ARsAF ALkl
AT7F JFHAH69]. ol ATolA= o

o]

Hash PAREE A9 % 2h5o AT £
1=

n

o =

r_?ii o,
fll
g2 2

o] §3of LHM dste 24
Ul HE W sl
A=A AT CE
SR ERLIET *é“éo}l 3l A

. LIER) AlEoIMe| CIE La*b* A4Z7h U
IlEl EM
o1 1o

2.1 CIE Lrasbr MZ2Zt

%Mzi ge| 74 8aE A, BE AR

9 ,
], 2t E eE
S

o
o
&

A= CIE L*a*b
=t ol& CIE(=A 2 $-93))l

%Joi, A spol AR ¢ Sle

i A}

Liath AZ7E el 202 e gt a3k
bk e shel o mae] shsae, Al
£ % Aol B g o bR T A
7588 AL el 4 ezl
& £0°|, CIE L*a*b* A7kl afibe] (¥

* o, bf )3 OE sty ALk, , a*y , b )ol
S



Journal of KIIT. Vol. 22, No. 7, pp. 161-168, Jul. 31, 2024. pISSN 1598-8619, elSSN 2093-7571 163

White

. Yellow
+b*
- - A\i Red

ity
e = a

Black

J& 1. CIE Lrab M52t
Fig. 1. CIE L+ab* chrominance space

Aze) e BAS A4S dElI, F A A
olo] FI318H4 ALt AIHCE AEE LiERw

3
ot 2ol A (NE 4 + ok

O

VL = L% + (% —a%,) 2+ (0%, —b%,)2 (1)

CIE L*a*b* AMgztoA L*ake B7|E Yepdt
L* =0 o7 Z2Aeln, L* = 100 o]H 2A(F<)
UEhdIth a2 W 25 3 o £o® A
HEAE HERIT a*o] S0l 25l A+
Ao, F(nold Bt Ho= Ae-3 A%
o b*& L@ 9 T ok HOE AeHEA
S HERTE bro] r()old sl A3 A
o]l b¥o] F(holH ol A3 Aol

CIE L*a*b* Agzte] 7M 2 A3e =yey
ZE vl we} Aggho] DEbA| ggal, fIgk
o] =7l Ao e =& HiEgo R HFH
slate] whEoldl AF3holts

© ¢ 4o

e
ol
on
X,
221
N
o X

o
ox

= S off
r
rlorl_r
> M
N 2
= X
[EJ{NA
b
2%
2 sl
=
e 2
> L
i
o o
L
= 2
Wi
4
'mlmi
MR 2o 2

o ol
—_ =
ﬂ_&

1= ol 1o

)
to

[4>~

o

N

N

lo

bABRNA T dAAER
Ao Fde AT A% B
FTOZ P} FAT ATRY APE

> o
ox

- rlo
_>|~l_

o

>
>
=
o

Rt

NFAAA Ade ok WEAd AE

>
e ook

to & o ¢
>
2

[T
=

7] ATLASCi3000+ ©.2 Xenon-Arc Lampol] ZFE]
E AT AFFAE o83t ANFE HFatH
ol A And AMF EAS H2ESH Hr

o
2

WL
o ot
o
S~
>
43
tlo
[\ =)
[
e
k=l
o
u)
=
N
[
- [e]
o0
wh
o
L
o
18
N

o Y
3
>~
>,
i
rr
[-'D:.
>~
>,
o
[o
0\
oxl
r
au
e
Jus)
T,
o

>,
43
o L‘U}
r‘m _lE
2
—>|: —_—
L (e}
2
i
B\
oxl
PN
N
(e}
il
S
oxl

>
a
ol
=
o ri
)
o
I\
o2l

lll. CIE L*a*b* A4Z27t EA3} =S 0|23

10—
LAY it Al & ZAIZEHolE o=

WAl CIE L*a*b* A3zt 54 M43t 3y
S AYsr] ¢ WHoZ =% RENAULT D47
1431/-N W34 A@dHe o] &gt o Wy
WgAe] Aol mek 12(100T), F-(85C) 27}
A ZA0E YFARsH B =RdME 12 F
251000 thsled AAKCIE L*a*b*)3} Fei(HApH]
)& SASAT. T3 B AP 900 Ak
APste] g Fd bolEE A, AAE
g3t SAE AddolE 2 FgdolHE 23,
3ASEE B 5 Az dx AZEAO w

2 =294 3FFY ZTrEE APstior
214004 g upepo] L* = 0 o] 240
o, L* = 100 o|¥ fAF-)E YEbdT



164 CIE L*a*b* 37+

T8 2& 9004 7HERt JdE AlolA ZekE
Legt Mske AZh)ol o Iz Jepd 19
ojt}y, WMl A ZelrE1o] g 2526 Aol
He Bl 284 A Zg2E29 A9, 14244
olg] g HolW R M FEhxE3e A9
86~89 Afole] Zh& RHTh 900A17He 73 Su)
ZEA A ZY2ERoA L ME Fo] & e

=~

& & 9lom, x7|gko] HA ZelEoA W3t
7t EE Y 5 Uth
vt
—T L
O8] 2 ZapAE9f |
Fig. 2. L» value of plastic
E 1S I8 4949 ZpAE L*gk H3LE A
Zb holl e 22 3AgrE 2ES *‘Olt} =y
B 23S 7 74 P1230 2 F7|3k9t & 19 3
T 7|6 A7 YZAIZHW)Q! 192,400 7

(), 314(7, 200/\1 ZHh)), 5A(12,000417h)E ol Al
7o) Wol] B2 39| L*ghg ST & glon o
g 3 20 YeRTh

I 1 Z2f2E L @0l WE 2, 3%t g4
1

Table 1. Function formula by plastic L+ value
[ Renault 100 light-resistance test
P 2nd| L*=0.000h*+0.001h+25.251
3rd | L+=0.000h*+0.000n*+0.001h+25.274
P 2nd| L==0.000h*+0.011h+13.967
3rd | L*=0.000n*+0.000h*-0.020n+14.873
3 2nd| L+=0.000h*+0.002h+87.710
3rd | L*=0.000h*+0.000h*+0.008n+87.561
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Table 2. Predicted L+ value by long hours exposure

L Renault 100 light-resistance test
h=2,400 h=7.200 h=12,000

P 2nd 27.651 32.451 37.251
3rd 271674 32474 37.274

P 2nd 40.367 93.167 145.967
3rd -33.127 -129.1 22527

3 2nd 92.51 102.11 11.71
3rd 106.761 145.161 183.561
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Table 3. Function formula by plastic a*value

ax Renault 100 light-resistance test

P 2nd a+=0.000h*+0.000h+0.059
3rd 2+=0.000h*+0.000h*+0.000n+0.061

P 2nd a+=0.000h*-0.001h-0.410
3rd a+=0,000n*+0.000n*+0.000h-0.433

P3 2nd a+=0.000n*+0.000n~1.449
3rd a+=0.000n*+0.000n*+0.000n~1.452
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Table 4. Predicted a* value by long hours exposure
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h=2.400 h=7.200 h=12,000
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Table 6. Function formula by plastic b+value
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Table 7. Function formula by plastic gloss value

- Renault 100 light-resistance test
h=2,400 h=7,200 h=12,000

oY 2nd 0212 -0.212 0212
3rd -0.205 -0.205 -0.205

P 2nd | -15932 -44.732 -73532
3rd -13.551 -37.551 —61.551

3 2nd 4.654 9.454 14.254
3rd 2.296 2.296 2.296
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Gloss Renault 100 light-resistance test
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3rd 9=0.000h*+0.000h*+0.006h+90.312
- 2nd 0=0.000n*-0.016h+48.207
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Table 8. Predicted gloss value by long hours exposure

Gloss Renault 100 light-resistance test
h=2,400 h=7.200 h=12,000

2nd 1.566 1.566 1.566
Pl 3rd -0.825 5625 -10.425
2nd 14,635 -138.965 -292.565
P2 3rd 104.712 133,512 162.312
P3 2nd 9.807 -66.993 -143.793
3rd -61.314 -282.114 -502.914
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